Chordomas are rare neoplasms originating along the neuraxis. Although they do not usually show cytological atypia, metastases have been reported in 30 per cent of cases. Survival rates in cases of skull base locations are low, and local recurrence is common after local excision. Radiation therapy is used in post-operative treatment and proton radiation therapy as the primary treatment. In the present paper we present the case of a 50-yearold Caucasian man affected by chordoma of the clivus, with liver and chest metastases, relapsed after several surgical local excisions, to discuss improvements in therapeutic and imaging techniques. Indium 111 (In 111 ) pentetreotide single photon emission computed tomography (SPECT) was employed to assess the presence of somatostatin receptors and to treat the tumour with radiolabelled Y 90 -DOTA-lanreotide. Imaging, performed 2 months afterwards, showed stable disease in the lungs but a local progression in the metastases, in comparison with pre-treatment uptake. These data suggest the usefulness of radiolabelled somatostatin analogues in the diagnosis and therapy of chordomas.
Introduction
Chordomas are rare neoplasms arising from embryonic notochordal remnants and comprise less than 1 per cent of intracranial neoplasms. They represent only 3 per cent of all primary bone tumours and typically have their origin along the neuraxis, especially at the developmentally more active cranial and caudal end, and notably in the sphenooccipital, sacrococcygeal, and vertebral locations. Twentyfive per cent to 40 per cent of chordomas occur in the spheno-occipital and skull base region and predominate in the 30 to 50-year-old age range, with a slight predominance in men. Usually chordomas do not show cytological atypia, but in 30 per cent of cases metastases to the lung, skin, lymph node, liver and bone have been reported. Dedifferentiated chordoma is very rare 1, 2 and is characterized by the presence of a sarcomatous component. 3 Also prognosis is poor in differentiated chordoma patients, due to the presence of distance metastases, as is shown by the 5-year survival rate which reaches only 58 per cent. 3 Clinical presentation depends on the origin and extension of each particular lesion. Delay in diagnosis is common, due to the occult nature of the disease and poorly localizing signs and symptoms. Late symptoms depend on the direction of the tumour extension.
Computed tomography (CT) reveals an expansible, destructive, lytic lesion and associated soft tissue mass, but From these features can also be seen with chondrosarcomas and other similar lesions. Foci of calcification may also be seen. Magnetic resonance imaging (MRI) yields more accurate information concerning the limits of the lesions and the vascular relationships, especially in the T2-weighted images. T1 images are particularly useful in defining any tumour-CSF (cerebro-spinal fluid) interface. 4 The reported average survival time for chordomas of the skull base is 4.1 years. There appears to be a better prognosis for chordomas of the nasopharynx and paranasal sinuses. Notably, chondroid chordomas have a reported average survival time of 15.8 years.
The choice treatment for these lesions is total surgical excision. Recurrence is the rule, and metastases are extremely uncommon. Usually death occurs with local disease. Radiation therapy can be used in post-operative management because of the tumour's usually relentless course to local recurrence and death when conventional treatment is applied. Fractioned proton radiation therapy is currently advocated for the treatment of chordomas. 5 Because of its higher biological effectiveness, patients can be treated with a higher total equivalent radiation dose.
A large variety of clinical studies have clearly demonstrated that in vivo scintigraphy with In 111 pentetreotide is effective in the diagnosis and staging of somatostatin receptor-positive tumours, 6-8 but Schmidt et al. 9 have reported a single case of chordoma, that demonstrated a faint uptake of the radiopharmaceutical, similar to the uptake of the skull, in a group of 124 patients with 141 brain lesions. We describe the case of a 50-year-old Caucasian man affected by differentiated chordoma of the clivus, diagnosed 14 years before, and presenting with local relapse and distance metastases after multimodal treatment, in order to discuss new therapeutical approaches made possible by improvements in imaging techniques.
Case report
A 50-year-old Caucasian man presented in 1988 complaining of nasal obstruction. A nasopharyngeal chordoma was diagnosed. After local excision, the chordoma relapsed 3 years later. Local excision was again performed, completed with radiation therapy (58 Gy) and interstitial brachytherapy. In 1997 nasal obstruction recurred and a lung nodule was also detected. A thoracoscopic biopsy revealed chordoma metastasis. In 1998 multiple lung metastases were diagnosed and the patient underwent unsuccessful chemotherapy treatment. In June 2000 the chordoma was removed by means of the Le Fort I approach, while metastases also involved the 
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The scintigraphic images clearly detect both the local recurrence (a) and the lung metastases (b); the visual analysis of the images demonstrates an intense uptake in the metastases and only a faint to moderate uptake in the local recurrence.
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pleura and pericardium. The following year, the chordoma relapsed while liver metastases were detected. Due to the progressive deterioration of the clinical picture (dyspnoea, ipomoea, hypogeusia, hearing loss, loss of libido, urinary incontinency), the mass was once again removed by a combined ENT-neurosurgical approach (tracheotomy, and a transoral approach). Nasal symptoms temporarily improved, but a recent follow-up revealed a new local relapse and progression of the lung and liver metastases (Figure 1) .
Somatostatin receptor scintigraphy was acquired after an intravenous injection of ~250 MBq of In 111 pentetreotide (Mallinckrodt Medical, Petten, The Netherlands), a radiolabelled somatostatin analogue. Images were obtained with a double-head rotating gamma camera (Millenium VG, GE Milwaukee, USA) equipped with medium energy collimators. A whole-body scan in anterior and posterior views at 4 hours and multiple planar images from the head to the mid-thigh region in anterior and posterior projections at 24 hours following injection were obtained; moreover, tomographic images (SPECT) were acquired over the head/neck region and chest. The scintigraphic images clearly detected both the local recurrence and the lung metastases; the visual analysis of the images demonstrated an intense uptake in the metastases and only a faint to moderate uptake in the local recurrence (Figure 2) .
Considering the surgical failure, and the possibility of treating somatostatin receptor-positive tumours, 10 Head and neck MRI and chest CT performed two months after the radionuclide therapy demonstrated a stable disease in the lungs, but showed a progression of the nasopharyngeal lesion ( Figure 3 ) when compared with the images acquired before treatment (Figure 1 ), thus correlating with the pre-treatment scintigraphic images (Figure 2) . This different biological behaviour between the primary lesion and metastases suggests that the efficiency of radiolabelled somatostatin analogues is strictly related to the expression of somatostatin receptors.
As far as we know, this is the first case of chordoma showing a high uptake of In 111 pentetreotide. Due to its capacity to demonstrate in vivo somatostatin receptors, scintigraphy is a useful tool for selecting the patients likely to benefit from therapy with somatostatin analogues, as in the case we are describing. Moreover, recently radiolabelled somatostatin analogues were also developed, and the initial results have indicated a clinical potential for radionuclide receptor-target radiotherapy. 10 These results confirm the tendency towards better results in patients whose tumours have a higher accumulation of In 111 pentetreotide demonstrable in vivo by scintigraphy, 11 and suggest the potential usefulness of radiolabelled somatostatin analogues for the diagnosis and therapy of chordomas. 
